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?????????????? ??? ??? ?? ????
???? ??????? ??? ??????????????
???????? ?? ??? ? ??? ????????
? 1 ??????????????                   ??? kg???? 
?? pH T-C T-N CEC ????? (cmol) ??? ????? 
(cm) (H2O) (g) (g) (cmol) Ca Mg K Na ????
???? 0?13 5.35 31.0# 1.90# 25.9 7.8 2.3 0.1 0.5 1,500 
????? 13?21 ? 53.8 2.80 27.6 4.9 1.4 0.1 0.4 1,890 
???? 0?13 5.32 20.2$ 1.74$ 20.0 8.7 2.7 0.1 0.6 1,120 
????? 13?25 5.75 11.6 0.90 19.0 10.1 3.2 0.1 0.8 1,200 
??*?1968 ? 5 ???????????????????????????????????
????????????????????? 
  #??????1968??1987?????????????????????????? 1990
?????????????? T-C? 41.3 g?kg?T-N? 2.68 g?kg???????? 
  $??????1970 ????????????????????????????????
?? 1982???????????????????????????? T-C? 26.3 g?
? ?? ? ? ??? ?? ????????
??? ??? ? ? ??
? ???? ? ???????????
?????? ???
? ???? ???? ? ????????? ????
?????????????? ??? ? ?????? ? ?????? ? ?????? ? ?? ????????
??????????? ?????????????????????????????????
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?M?? ??? 448(+44) 590(+96) 468(+31) 502(+57)
 ???? 404 494 437 445 
?M?? ??? 696(+124) 770(+11) 762(+83) 743(+73)
 ???? 572 759 679 670 
?M?? ??? 677(+126) 680(-35) 671(+94) 676(+62)
 ???? 551 715 577 614 
?M?? ??? 820(+91) 712*(+5) 805(+54) 779(+50)
 ???? 729 707* 751 729 
??? ??? 660(+96) 688 (+19) 677(+66) 675 (+60)
 ???? 564 669 611 615 
??????( )?????????????????????????? 
  #?????? M???????????????????????
?M???????????????? 
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? 4 ????????????????????????? 
pF1.5?????(?) ???(?)??? ?? 
??? ??? ??? pF1.5?2.7
???
??? 25.3 32.5 42.2 5.0 0.69
??? 29.5 38.6 31.9 6.3 0.80
????? 
??? 
??? 46.3 50.5 3.2 2.3 1.21
??? 27.4 34.5 38.1 6.7 0.75
??? 30.9 37.7 31.4 7.7 0.82
????? 
??? 
??? 48.7 48.6 2.7 2.5 1.28
??? 26.5 32.4 41.1 5.1 0.73
??? 30.5 38.2 31.3 6.4 0.83
????? 
??? 
??? 41.3 53.7 5.0 4.1 1.09
??? 28.6 33.4 38.0 5.1 0.76
??? 31.4 37.4 31.2 6.0 0.83
????? 
??? 
??? 46.3 50.5 3.2 3.5 1.21
??? 32.2 57.5 10.3 8.6 0.85
??? 35.2 55.4 9.4 5.5 0.93
???? 
??? 
??? 43.2 54.2 2.6 2.6 1.12
??? 33.9 56.2 9.9 7.6 0.90
??? 36.3 54.5 9.2 6.1 0.96
???? 
??? 
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? 5 ??????????????????? 3????????? 
pF1.5?????(?) ???(?)??? ?? 





??? 38.4 48.5 13.1 4.2 1.02 16.0  
??? 42.0 49.4 8.6 3.2 1.11 18.1  
????? 
????? 
??? 47.5 49.0 3.5 2.5 1.25  15.1 
??? 41.3 47.6 11.1 3.2 1.11 15.8  
??? 46.4 47.0 6.6 2.5 1.24 17.1  
????? 
??? 
??? 50.4 46.7 2.9 1.9 1.34  14.8 
??? 32.9 48.8 18.3 9.5 0.88 10.9  
??? 34.2 51.8 14.0 4.6 0.91 13.7  
???? 
????? 
??? 43.7 53.8 2.5 3.2 1.16  16.9 
??? 35.8 50.7 13.5 5.0 0.95 12.1  
??? 38.2 48.6 13.2 3.7 1.01 16.3  
???? 
??? 
??? 46.9 50.4 2.7 3.0 1.24  16.2 

















































































???????? 261 225 277 
????? 258 230 268 
???? ? ? 309 
?????????? 257 238 267 
??????????? 259 226 278 
?????????? ? ? 295 
???????? N 3kg?10a???? 2002??????? LP40??
?????????????????????????????? ? ????
??? ???? ? ?????? ? ?? ?? ??? ? ?? ????? ??????
???? ? ????? ? ?????????????????? ? ????? ???????????? ? ?????
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? 7 ???????????????? ?N kg?10a? 
  ????? ??? 





??  20 16 ???1.2 
???2.8 
10 3 ?3 ?4.2 
??  10 7 3 2 8 ?3 ?0 
???? A?????????????????????????????????????
???????????????????????????????????????
??????? 5??Yoneyama et al. 1986????????????????????
???? 2000??????????????????????????? 
? ????? ?? ???????????? ? ????
???? ? ???????????????????????????????????
??????????????????????????????????????
????????? ? ??????????? ??? ???? ????? ??
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